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ABSTRACT 

The Intelligent Tutoring System (ITS) uses the Internet as a constructivist 
learning environment and aims to provide intelligent assistance to improve both quality 

5 of training and distribution of knowledge in a distance learning situation. The assistance 
is based on various intelligent Agents which act collaboratively to support learning at 
different steps. A first Agent (pedagogical Agent), close to the learner, is able to detect 
his difficulties using a learner model and provides local explanations when needed or 
on request. A second Agent (dialog Agent) provides access to other explanations or 

0 learners available on the Web, in synchronous or asynchronous mode. Taking into 
consideration all possible helps a third Agent (negotiating Agent) is in charge of finding 
and selling explanations according to a market of requests and helps. A fourth Agent 
(moderator) in charge of determining which explanation was finally useful to serve as a 
permanent source of explanation for future learners 
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METHOD AND APPARATUS FOR DISTANCE LEARNING BASED 
ON NETWORKED COGNITIVE AGENTS 

Field of the Invention 

The present invention relates to Intelligent Tutoring Systems (ITS) on the Web 
and, more particularly, to a system and a method for assisting the learner involved in 
distance learning situation on the Internet by several types of intelligent Agents. It also 
relates to knowledge mining by discovering on the Internet which help appears useful in 
a given context. 

Background of the Invention 

Correspondence courses, the earliest form of distance learning, have been in 
widespread use since the end of the 19 th Century. As communications tools have been 
developed, so have distance learning methods, namely the use of television 
broadcasts, video recordings, computers and multi-media have been applied for 
distance learning purposes. 

The Internet is the first widespread public access data network, and it too 
has been applied to distance learning. A product in the market today is the Virtual 
Learning Network (VLN), which provides HTML based learning materials and includes 
discussion forums and chatrooms. The VLN is supported by the US Government's 
Telecommunications and Information Infrastructure Assistance Program administered 
through the National Telecommunications and Information Administration of the U.S. 
Department of Commerce. VLN thus makes use of the Internet to allow learners to 
communicate with each other and benefit from sharing of personal experience via 
discussion forums and chatrooms. While interaction with other learners is an important 
step forward, distance learning requires optimal tutorial and help materials, the right 
teaching model approach to the learner, and a fast response to overcoming a learner's 
difficulties, all of which are not necessarily provided by the improvements found in VLN. 

Summary of the Invention 
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It is an object of the present invention to combine the use of intelligent and 
cognitive agents with mobile dissemination of effective synchronous and asynchronous 
learning. 

The present system uses the Internet as a constructivist learning environment 
and aims to provide intelligent assistance to improve both quality of training and 
distribution of knowledge in a distance learning situation. The assistance is based on 
various intelligent Agents which act collaboratively to support learning at different steps. 
A first Agent (pedagogical Agent), close to the learner, is able to detect his difficulties 
using a learner model and provides local explanations when needed or on request. A 
second Agent (dialog Agent) provides access to other explanations or learners 
available on the Web, in synchronous or asynchronous mode. Taking into consideration 
all possible helps a third Agent (negotiating Agent) is in charge of finding and selling 
explanations according to a market of requests and helps. A fourth Agent (moderator) 
in charge of determining which explanation was finally useful to serve as a permanent 
source of explanation for future learners. 

According to a first aspect of the invention, there is provided a method of 
providing intelligent tutoring information to a learner at a learner station, comprising 
providing tutorial curriculum data including help data to the learner station, the help data 
having a profile identifier for identifying the help data as belong to one of at least two 
learning model strategies, choosing a learning strategy for the learner, selectively 
presenting the help data as part of the tutoring information based on the selected 
learning strategy. 

According to a second aspect of the invention, there is provided a method of 
providing intelligent tutoring information to a learner at a learner station, comprising 
providing an explanation from a remote source in response to the learner failing to 
understand a concept, the explanation relating to the concept, obtaining information at 
the learner station about the usefulness of the explanation, and updating data 
concerning the explanation in an explanation database based on the obtained 
usefulness information. 

According to a third aspect of the invention, there is provided a method of 
providing intelligent tutoring information to a learner at a learner station, comprising 
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detecting the learner failing to understand a concept and generating a concept vector, 
determining suitable tutor users for providing assistance in understanding the concept 
using the concept vector from a database of users, selecting one of the suitable users> 
establishing synchronous communications between the learner and the selected one of 
5 the suitable users; and engaging in a dialog to obtain an explanation for the 
misunderstood concept. 

According to a fourth aspect of the invention, there is provided a method of 
providing intelligent tutoring information to a learner at a learner station, comprising 
detecting the learner failing to understand a concept and generating a concept vector, 

10 searching for suitable explanations corresponding to the concept vector in an 
explanation database to which the learner station has regular direct access, 
determining when the suitable explanations have been exhausted, and sending a 
request to at least one explanation negotiator including the concept vector, and 
retrieving an explanation corresponding to the concept vector from at least one different 

15 explanation database, and returning the explanation retrieved to the learner station. 

Brief Description of the Drawings 

The invention will be better understood by way of the_ following detailed 
description of a preferred embodiment with reference to the appended drawings, in 
20 which: 

Figure 1 illustrates a schematic block diagram of the system according to the 
preferred embodiment; 

Figure 2 is a schematic diagram illustrating a portion of the tutor analyzer 
according to the preferred embodiment; 
25 Figure 3 is a schematic diagram illustrating a portion of the pedagogical agent 

according to the preferred embodiment; and 

Figure 4 is a schematic class diagram illustrating the components of the dialog 
agent, negotiator agent, service agent, and moderator agent, according to the 
preferred embodiment. 

30 

Detailed Description of the Preferred Embodiment 
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As illustrated in Figure 1, there is provided, according to the preferred 
embodiment, a distance learning network including at least one learner's station, a 
service agent location, and a number of negotiating agent locations, all interconnected 
via a data network, such as the Internet. The service agent is, in the preferred 
embodiment, provided by the distance learning service provider. The first negotiating 
agent A * may be located at the same location as the service agent, or at a different 
location as illustrated in Figure 1. The moderator agent 45 is illustrated as being 
located with the service agent 39, although it is shown as having its own connection to 
the data network and thus it could be separately located and communicate updates or 
changes to the Kernel Explanation database 38 via the network 24. It will be 
appreciated that the tasks and functions in the distance learning system are illustrated 
in Fig. 1 in accordance with one preferred embodiment, and that various possibilities for 
the distribution of tasks are within the scope of the present invention. 

The learner station comprises a tutor analyzer or session device 30 which is 
provided by a computer workstation running educational software for teaching a 
curriculum provided in curriculum database stored in data storage 44. The user 
interface for the tutorial analyzer 30 is a graphical user interface, and uses hypertext 
links to provide controlled navigation within the tutorial material. The tutor analyzer 
device 30 is preferably a complete multimedia asynchronous learning station at which a 
user learns at his or her own pace. 

Before entering the learning session, each user has to input personal 
identification, nominative characteristic and profile data to be stored in the local learner 
profile database 31. When an action from the user is detected by the tutor analyzer 
device 30 a pulse is sent to a pedagogical agent device 34 and the device 30 generates 
vectors for use by the pedagogical agent device 34. The vectors may include for 
example, a concept vector or a casual misunderstood concept vector. These two 
concept vectors detail and store the parameters and context of the user's problem. The 
primary purpose of the pedagogical agent 34 is to guide the learner/user to the 
appropriate help or tutorial information to understand what is to be learned and to 
overcome any learning obstacles. As an alternative request mode, the user may directly 
request assistance to the pedagogical agent device 34. 
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As is well known in the art, an agent is a cognitive agent, namely a computer 
program designed to respond to certain criteria and provide useful information or results 
in an automatic or semi-automatic manner. The structure of the components of the 
dialog agent, negotiator agent, service agent, and moderator agent is illustrated in 
Figure 4. The moderator agent may not include the PersistencyListener class. The 
class diagram for the pedagogical agent is illustrated in Fig. 3. 

To improve the ability of the pedagogical agent 34 to help learners understand 
the material, a learning strategy profile database is provided according to the preferred 
embodiment, and the pedagogical agent 34 adapts to the learning strategy. A learning 
strategy is a method model for teaching. Examples of such strategies are: the 
reference/text book; the companion; the trouble-maker; and the tutor. In the reference 
or text book strategy, the pedagogical agent will, at least as a first course of action, 
offer definitions and reference explanation in response to the learner's having difficulty. 
Such a strategy is useful for learners who understand better by absorbing information 
and details. The companion approach is one which tries to help out in the learning 
process by giving hints and suggestions to the learner during the learning process. The 
trouble-maker approach is one which tries to stimulate the learner by teasing and giving 
a mixture of truthful hints and clearly misleading hints, the opposite of which may be the 
correct answer. The trouble-maker has the advantage that it may evoke a somewhat 
emotional response from the learner and thus stimulate interest and focus on the 
learning process. The tutor approach provides a higher content of analogous examples 
and exercises to teach the material being learned. Since the examples and exercises 
may be easier or involve only part of the new concept being learned, the tutor approach 
can help the learner understand by building up to a full understanding of the concept to 
be learned or by leading the way to fully understanding in a step-by-step manner. 

It will be understood that the pedagogical agent can mix to any degree or 
proportion the various learning strategies. For each learning strategy supported by the 
system, the curriculum material has tutorial content for each strategy. The agent 34 
then selects the appropriate tutorial content according to the prevailing learning strategy 
defined in the learning strategy profile. A switch to a different strategy may be 
prompted by detecting a learner's difficulty in mastering a topic, or as a function of time 
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for the purposes of providing variability and stimulating interest. Since the tutorial 
session is interactive, the learner is requested to provide answers and select options 
indicative of understanding, as the curriculum material is covered. As shown in the 
component diagram of Fig. 2, the interface may provide multiple choice questions, 
5 multiple choice serial questions or multiple multiple choice questions. The agent 34 
detects correct and false answers and input. The strategies may be defined by different 
categories or characteristics, and the agent 34 may select a strategy class for a period 
of time or select a tutorial help item according to a desired strategy category or 
characteristic. Statistical data collected from other learners using such learner stations 
1 0 may also be compiled to ascertain which tutorial help items are most effective for all or 
certain types of learners in a particular curriculum, and thus the agent 34 may follow a 
core program of help items of varying strategies which has a good history of success. 

At the beginning of a learning session, a curriculum is selected. In the 
preferred embodiment, the curriculum is provided by the service agent 39 which is 
15 remotely located. A request to retrieve the selected curriculum is sent from the 
pedagogical agent 34 through the dialog agent 35 to the service agent 39 which in turn 
retrieves the curriculum object from a database 44 and transfers the data to agent 34 
for storage locally for use by both the agent 34 and tutor session analyzer or manager 
30 which includes the learner's interface. The pedagogical agent device 34 is provided 
20 by software operating locally which uses the current state variables as well as, 
preferably, the history of the state variables from the current concepts vector to select 
first, a curriculum item, namely an Exercise or Theory assignment and second, a 
convenient learning strategy, according to the current state variables. Then, the 
pedagogical agent device 34 requests the tutor analyzer device 30 to display the 
25 selected items to the user. 

When the pedagogical agent 34 exhausts the tutorial help items contained 
within the curriculum file itself, or before this time if the agent 34 sees fit. agent 34 
requests from the dialog agent 35 an explanation from local explanation database 37. 
In the preferred embodiment, database 37 contains explanations of concepts or 
30 curriculum items which have not been refined to follow a specific learning strategy. The 
explanations in the database 37 have, however, been previously tried and are 
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considered to be usually successful in helping the learner understand a particular point 
or concept. While the agent 34 could access database 37 directly, explanations are in 
the preferred embodiment retrieved through the dialog agent 35 which handles the 
process of getting a required or best explanation. 
5 The process of getting an explanation in response to a particular vector 

involves making a decision as to which explanation is best suited from within the local 
database 37 and the kernel database 38 located at the service agent 39. Preference is 
given to local explanations, however, experience may indicate that a kernel database 
explanation is best suited. The dialog Agent 35 is provided by software operating 

10 locally which uses the dialog local explanation database 37 to supply one or more 
established explanation messages and also to suggest a best one of the explanation 
messages for display within the tutor analyzer 30 via the pedagogical Agent 34. In the 
case of a well-developed curriculum and established local explanation message 
database, there would typically be no need to provide any further pedagogical 

15 assistance to the user. However, it is expensive and time consuming to develop a 
learning system which can anticipate every problem and provide explanations which will 
satisfy every user. 

The dialog agent 35 thus obtains from the remote Kernel explanation 
database 38 the best possible auxiliary explanation for the learning problem being 

20 tackled by the user, since the pedagogical agent 34 has already been used to obtain a 
best established explanation message from the local explanation database 37. As local 
resources are exhausted a help request with context data or a concept vector is 
generated by the dialog agent 35 which context data is used for extracting the best trial 
explanation messages - first, by exploiting the kernel explanation database 38 via the 

25 service agent 39 and returning an updated explanation vector - and second, when all 
remote kernel resources are exhausted, the strategy must be set to "companion" mode 
(if it is not, the pedagogical agent 34 is requested to turn on this strategy). In such 
mode, new helps can be expected via the negotiating agent 40,43 from databas 
50,51. The service agent 39 is a Client-Server device framed to remotely exploit both 

30 the kernel explanation database 38 and the curriculum database 44 when asked by a 
dialog agent 35. 
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Whenever the dialog agent 35 retrieves an explanation from either the service 
agent or the local database 37, the pedagogical agent 34 provides a signal after the 
explanation has been used to determine how useful the explanation was. This signal 
may be automatically determined from the learner's progression, or the learner may be 
asked directly to select a usefulness indicator or input a statement on usefulness of the 
explanation. This signal is used for ranking and indexing purposes in database 37 or 
38 as the case may be. In the preferred embodiment, the usefulness data is sent 
directly to the moderator agent 36 which is situated locally to the service agent 39, and 
thus the moderator agent 36 is responsible for receiving the usefulness signal from 
agent 34 (through agent 35 and the Internet 24) for the purposes of adjusting ranking 
and possibly removing explanations from the kernel database 38. Alternatively, the 
negotiating agent 'A' 40 associated directly with the learner could receive the 
usefulness data, and provide the necessary signal to the moderator agent 36. A 
database editor/builder module 41 aids the moderator agent in modifying and updating 
database 38. The editor/builder 41 and the moderator agent 36 also have the ability to 
insert new explanations into the database 38, as described further hereinbelow. 

When the dialog agent 35 is requested to retrieve an explanation in response 
to a particular concept vector, and no suitable explanation is available either in 
database 37 or in database 38, the remaining option is to search for an explanation 
elsewhere. This process may be likened to obtaining an alternative explanation from a 
"market" of explanations. In the preferred embodiment, a number of negotiating agents 
40,43 are provided. Each agent 40 is a broker of explanations, and may charge a fee 
for providing an explanation. Since the curriculum used by the service agent or users 
associated with a particular negotiating agent 40,43 may or may not be the same as the 
one used by the service agent 39 and the tutorial session 30, the negotiating agents 
40,43 include a concept vector translation table. For example, two freshman physics 
curriculums developed and used independently by different colleges would have 
different vector systems, although the subject matter is substantially the same. The 
negotiating agents 40,43 would be able to obtain an explanation found useful in one 
curriculum by translating the concept vector between the two curriculum systems. 
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Thus, the negotiating agent may find a suitable explanation useful in understanding a 
particular concept from a different institution or system. 

Each negotiating agent 40,43 has access to its own database or databases of 
explanations 50,51, which may be the same as or similar to kernel explanation 
database 38, although the explanations may also be more experimental or unproven. 
Purchase of explanations may be arranged on a "pay-for-it-only-if-it-works" basis, such 
that any possible explanation may be delivered in response to a request. 

When fixed explanations are not available or deemed to be suitable, 
synchronous help, i.e. an exchange of messages with another learner (or a teacher) is 
sought. In this mode of communications, the negotiating agents 40,43 are requested 
by the dialog agent 35 to find a user who has overcome a difficulty in learning (or 
otherwise has mastered) the subject matter relating to the vector. Each agent 40,43 
has access to a database of users 55,56 which indicates the users' knowledge base 
(i.e. what curriculums they are familiar with) and if possible what specific vectors they 
have mastered. The agents 40,43 then broker a connection between agent 35 and a 
user 53,54, depending on availability of the user 53,54 and skill level. The nature of the 
synchronous communication may be a video or voice communications connection, with 
or without involving the tutorial session 30 software to facilitate communication of the 
curriculum topic between the parties. 

Therefore, according to the preferred embodiment, two levels of external 
assistance are provided. The dialog agent 35 is provided in software local to the tutor 
analyzer for the following two purposes. 

In a first objective to determine from a database of users 55,56 connected via 
a negotiating agent 40,43 to network 24 which users would be competent to answer. a 
question concerning the particular context or subject matter identified by the context 
data signal. Once the dialog agent 35 has obtained the name and network address for 
one or more other users, the petitioner dialog agent 35 allows the user to select a user 
and the selected user data is passed to network 24 for establishing a communication 
session between the selected other user and the user of tutor analyzer device 30. The 
pin-pointed dialog agent 35 may also provide data to the pedagogical agent 34 which 
can be used for identifying the problem which the user is trying to solve or for preparing 
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a query for the other user as a help request companion. The synchronous 
communications interface may be provided by a Web browser communications module 
(not shown in Figure 1 ) external to tutorial session module 30 (it may be Netscape, or 
Internet Explorer or another software package). This browser provides a communication 
system by means of e-mail, video conferencing, voice communication or a text-based 
chat session between the local learner and the other remote user for the purposes of 
providing an explanation of the problem faced by the local user (unless the problem 
was perfectly defined by the concept vector), which problem is presumed to be 
unexplainable by any of the established explanation messages in local database 37 or 
by any of the explanation messages finally stored in kernel explanation database 38. 
The browser is then used to facilitate communication and teaching of the topic to be 
learned. 

In the preferred embodiment, the dialog agent 35 records the synchronous 
session. When the synchronous session is over, the pedagogical agent 34 queries the 
learner to input information about the usefulness of the explanation given. The learner 
could be given an opportunity to author the explanation based on the recorded session 
(or based on his or her memory of the synchronous session), however, in the interest of 
ensuring that the explanation is recorded without fail, an automatic process not 
involving the learner is preferred. The usefulness of the explanation, the concept vector 
along with any learner-provided description of the problem, as well as the recorded 
explanation is sent from agent 35 to a moderator agent 36 for assessment, filtering, and 
formatting. As mentioned above, it is alternatively possible for the negotiating agent 40 
to receive the data concerning the success or usefulness of the explanation, so that the 
negotiating agent can process this data and/or selectively forward it to the moderator 
agent 36 it chooses. The moderator agent 36 then passes the new explanation to the 
explanation database editor/builder 41 . Since the moderator agent may be remote from 
the service agent 39, the explanation record sent to the editor 41 could also be via 
network 24. The moderator agent may optionally purchase the explanation, either with 
payment up front, or on a "pay-for-it-only-if-it-works" basis. The payment made by the 
moderator agent may be directly to the user who provided the explanation, or to the 
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learner, with the possibility of sharing in any suitable manner between the learner, the 
user, the moderator agent and the negotiating agent. 

The negotiating agent 40 is the remote representative in synchronous or 
asynchronous mode of both the user and its local situated dialog 35 and pedagogical 
34 agents. The negotiating Agent 40 is provided by software operating in synchronous 
or asynchronous remote access which uses the network communication to bargain 
helps supply with other negotiating agents 43, as senders or buyers. The trial 
explanation message data 17 is returned as a new explanation vector 15 to the 
pedagogical Agent 34 via the petitioner negotiating agent 40 and network 24. The 
pedagogical agent 34 is also responsible for obtaining from the user an indication of the 
usefulness or helpfulness of the trial explanation message for the particular context or 
problem being solved according to the return - or not - of the misunderstood concepts 
vector, and the dialog agent 35 sends out over network 24 explanation success data to 
a moderator agent 45. 

The moderator agent 36 receives from all users connected to network 24 
explanation success data either directly or via each negotiating agent 40,43, and 
compiles statistical data for generating a signal indicating the utility of the trial 
messages so it may edit explanations for storing accordingly. The moderator agent 36 
may remove trial explanation messages which have been found to be of no use, or it 
may merely alter the rankings of trial explanation messages as being useful for 
providing answers according to the various context so as to cause less useful trial 
explanation messages to appear less often, and trial explanation messages which are 
found to be useful in explaining particular types of subject matter to have their ranking 
or importance increased to provide the most relevant trial explanation messages first. 
The moderator agent 36 may include a screening procedure for determining whether 
the proposed new explanation is worthy of being entered 21 into the kernel explanation 
database 38. 

At the end of each user's learning session, the user is prompted to identify 
whether the assistance obtained was satisfactory and provided the required 
explanation. The pedagogical agent 34 sends a message to each negotiating agent 
40,43 or directly to the moderator agent 36, as the case may be, to have the 
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explanation(s) received updated in the Kernel explanation database 38 or in database 
50,51 , and also to indicate whether the selected teacher users have been of assistance 
successfully once again for updating a ranking in database 55,56. In this way, a 
ranking of the success of other users at being helpful may be provided as valid 
5 explanation from the moderator agent 36 to allow users to make a better choice of other 
users via their negotiating agent 40,43. 

The invention may also provide for the updating of the local explanation 
database 37. Such an update can take place either under the control of the service 
agent 39 or of the negotiating agent 40,43. The negotiating agent 40,43 may send the 

10 explanation vector through network 24 to update the local explanation database 37 in 
the case of an explanation resulting from the companion or synchronous help mode. 

When a user has successfully completed a portion of the tutorial curriculum, 
the pedagogical agent 34 can update the local learner profile database 31 with the 
issued learner profile and it sends a message to the negotiating agent 18 identifying the 

15 user's experience and to indicate that the user of a tutorial session has mastered the 
subject matter of that particular portion of the curriculum being learned. This 
information may subsequently be sent to the negotiating agent 40 associated with the 
learner for the purposes of updating database 55. 

It will be apparent to those skilled in the art that various modifications and 

20 variants are possible with the scope of the present invention, as defined in the 
appended claims. 
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What is claimed is: 

1. A method of providing intelligent tutoring information to a learner at a learner 
station, the method comprising: 

providing tutorial curriculum data including help data to the learner station, the 
help data having a profile identifier for identifying the help data as belong to one of at 
least two learning model strategies; 

choosing a learning strategy for the learner; 

selectively presenting the help data as part of the tutoring information based on 
the selected learning strategy. 

2. The method as claimed in claim 1 , wherein the at least two learning strategies 
comprise a reference/text book strategy; a companion strategy; a trouble-maker 
strategy; and a tutor strategy. 

3. The method as claimed in claim 1 f wherein the step of choosing a learning 
strategy is repeated to change strategies while the learner is in the process of learning 
the tutorial curriculum. 

4. The method as claimed in claim 3, wherein the learning strategy is changed in 
response to detecting a learner's inability to understand the tutorial curriculum. 

5. The method as claimed in claim 2, wherein the step of choosing a learning 
strategy is repeated to change strategies while the learner is in the process of learning 
the tutorial curriculum. 

6. The method as claimed in claim 5, wherein the learning strategy is changed in 
response to detecting a learner's inability to understand the tutorial curriculum. 

7. A method of providing intelligent tutoring information to a learner at a learner 
station, the method comprising: 

- 13- 
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providing an explanation from a remote source in response to the learner failing 
to understand a concept, the explanation relating to the concept; 

obtaining information at the learner station about the usefulness of the 
explanation; 

updating data concerning the explanation in an explanation database based on 
the obtained usefulness information. 

8. The method as claimed in claim 7, wherein the remote source is a service agent 
which interprets a concept vector received from the learner station and obtains the 
explanation from the explanation database. 

9. The method as claimed in claim 7, wherein the remote source is a synchronous 
tutor with whom the learner engages in a dialog to obtain the explanation, the step of 
updating including: 

preparing data representing the explanation and the concept; and 
transmitting the data representing the explanation and the concept to the 
explanation database for entry as a new explanation. 

10. The method as claimed in claim 7, wherein the step of updating the data 
concerning the explanation comprises changing a ranking parameter for the 
explanation in the explanation database. 

11. A method of providing intelligent tutoring information to a learner at a learner 
station, the method comprising: 

detecting the learner failing to understand a concept and generating a concept 

vector; 

determining suitable tutor users for providing assistance in understanding the 
concept using the concept vector from a database of users; 
selecting one of the suitable users; 

establishing synchronous communications between the learner and the selected 
one of the suitable users; and 
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engaging in a dialog to obtain an explanation for the misunderstood concept. 

1 2. The method as claimed in claim 1 1 , further comprising: 

obtaining information at the learner station about the usefulness of the 
explanation; 

updating data concerning tutoring skills of the selected one of the suitable users 
for the concept in the database of users. 

13. The method as claimed in claim 1 1 , wherein said synchronous communication 
comprises an exchange of e-mail messages. 

14. A method of providing intelligent tutoring information to a learner at a learner 
station, the method comprising: 

detecting the learner failing to understand a concept and generating a concept 

vector; 

searching for suitable explanations corresponding to the concept vector in an 
explanation database to which the learner station has regular direct access; 

determining when the suitable explanations have been exhausted, and sending 
a request to at least one explanation negotiator including the concept vector; 

retrieving an explanation corresponding to the concept vector from at least one 
different explanation database, and returning the explanation retrieved to the learner 
station. 

15. The method as claimed in claim 14, wherein the negotiator charges a fee for 
explanations, further comprising a step of accepting the fee by the learner station. 

16. The method as claimed in claim 14, wherein the step of retrieving comprises 
translating the concept vector, the learner station using a different curriculum than a 
curriculum associated with the at least one different explanation database. 
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